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SHORT REPORT
Endovascular Therapy of Para-anastomotic Aneurysm Following
Conventional Aortic Surgery
M. Gawenda∗, M. Za¨hringer and J. Brunkwall
Section of Vascular Surgery, Department of Visceral and Vascular Surgery, University of Cologne,
50931 Cologne, Germany
Objective: to describe the procedure and outcome of stent graft repair of para-anastomotic aneurysms (PAA) in the aorta
and iliac vessels occurring after conventional open surgery for aortic aneurysm and occlusive disease.
Design: analysis of prospectively collected data.
Methods and results: five patients (age: 60–75 years) developed six para-anastomotic aneurysms after open surgery for
abdominal aortic aneurysm or aorto-iliac occlusive disease. The PAAs were asymptomatic (average diameter 43 mm) and
occurred either in the aorta (3) or iliac (3) vessels after an interval of 4–14 years. The PAAs were treated successfully in
all cases, with no morbidity or mortality being observed.
Conclusions: the technical success of the procedure is promising. If intermediate and long-lasting follow-up demonstrate
durable results, stent graft repair will become the therapy of choice in the treatment of PAAs.
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Introduction Patients and Methods
Pseudoaneurysm formation at the site of suture line Five patients (four men; one woman) with a total of six
disruption is generally considered to be rare. The isolated or combined aortic or iliac PAAs underwent
disruption of arterial continuity with extravasation of endovascular treatment following conventional aortic
blood into surrounding tissues results in formation of surgery in the last 6 months (Tables 1 and 2). The
a fibrous tissue capsule that progressively enlarges patients’ mean age was 66 years (range: 60–75 years).
owing to unrelenting arterial pressure. Usually the Previous aortic surgery consisted of tube graft im-
pseudoaneurysm is asymptomatic until it produces plantation in AAA repair in one case; four patients
life-threatening complications such as embolisation or had undergone surgery by implantation of bifurcated
rupture.1,2 Open re-do surgery carries a higher surgical grafts (aorto-bi-iliac) for the treatment of occlusive
risk when compared with a primary vascular oper- disease. PAAs developed at the proximal aortic suture
ation; operative and perioperative mortality ranges line in three cases (Fig. 1a). Iliac anastomoses were
from 0 to 17% in elective cases and from 66 to 100% involved in two other cases, and one patient developed
in ruptured cases.3–8 bilateral PAAs (Fig. 2). All patients had received poly-
Alternative treatment options may produce better ester grafts. The time interval between initial operation
results. This article describes the endovascular stent and subsequent endovascular treatment of PAA
graft repair of para-anastomotic aneurysms (PAAs) ranged from 4 to 14 years with a median interval of
following conventional aortic surgery. 11.5 years.
All patients were asymptomatic, and their lesions
were discovered incidentally. The aneurysms ranged in
diameter from 33 to 50 mm. Aortic PAAs had aneurysm
∗ Please address all correspondence to: M. Gawenda, Section of neck lengths of 22–50 mm. No patient had a historyVascular Surgery, Department of Visceral and Vascular Surgery,
University of Cologne, 50931 Cologne, Germany. of fever, leukocytosis, or CT evidence of periprosthetic
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Table 1. Clinical characteristics.
Patients no./sex Age ASA risk Previous aortic Previous graft Interval Stent graft Proximal
(yr) class operation type/material anastomosis+
1. Male 67 III Occlusive Bifurcated/D 11.5 y∗ Tube EE
2. Male 75 III AAA Tube/D 9 y Tube EE
3. Female 64 III AAA + Bifurcated/D 4 y Tube EE
Occlusive
4, Male 62 III Occlusive Bifurcated/D 12 Tube EE
5. Male 60 III Occlusive Bifurcated/D 14# Uni-iliac ES
D: polyester.
+ EE: end-to-end-anastomosis; ES: end-to-side-anastomosis.
∗ Bifurcated graft 19 years ago, after interval of 7.5 years para-anastomotic aneurysm in iliac localisation, interposition of tube graft,
recurrent para-anastomotic aneurysm in iliac localisation after 11.5 years.
# Bifurcated graft 14 years ago, para-anastomotic aneurysms at aortal and right-sided femoral localisation, femoral surgical procedure in
case of covered rupture with growing mass of haematoma.
Table 2. Characteristics of PAA.
Patients Localisation Size Length of Distance from
no. of PAA (mm) proximal renal arteries to
neck graft1 or aortic2
(mm) bifurcation
(mm)
1. M Iliac (right sided) 40 60 –
2. M Aortal 50 22 1252
3. F Aortal 50 24 521
4. M Iliac (right sided) 33 70 –
Iliac (left sided) 40 60 –
5. M Aortal 45 50 1151
Fig. 1b. Intra-operative angiography with successful placement of
the tube stent graft (case 3).
Preprocedural imaging study
Fig. 1a. Pre-operative angiography with PAA in aortal localisation
after interval of 4 years (case 3).
Abdominal spiral CT scans and digital subtraction
angiography of the abdominal aorta and iliac arteries
with a calibration catheter were performed forfluid collection or of inflammation suggestive of graft
infection. No PAA showed evidence of free rupture. measurement and sizing in all patients. Proximal and
distal neck length was determined by CT scan andAll patients were classified at the time of procedure
as class III for operative risk as defined by the American measurement angiography. The graft diameter was
oversized by 10% to achieve a tight friction seal.Society of Anesthesiologists (ASA).
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Fig. 2. Recurrent para-anastomotic aneurysms in bilateral iliac local-
isation after 11.5 years (Case 1 – Angiography).
Fig. 3. Follow-up examination with duplex sonography six months
after iliac stent-graft placement (case 1).
Stent-graft device
unfractionated heparin was given followed by in-
troduction of a stiff guide wire advanced up to theA proximal neck length of more than 2 cm was con-
aorta, controlled by fluoroscopy. The delivery systemssidered sufficient for anchoring. In case of distal neck
were positioned at the pre-established level. The stentlength of more than 2 cm and with the distal neck made
grafts were fully deployed by a pulling back mech-of polyester a tube graft was chosen. The endovascular
anism. In order to fully anchor the stent into thedevices used in our patients were straight stent grafts
non-aneurysmal wall of the aorta, iliac arteries andimplanted in the aorta twice and the iliac vessels
synthetic grafts a compliant balloon was inflated withthree times (Excluder Endoprosthesis, W. L. Gore &
diluted vascular contrast medium, which conformedAssociates, Inc., Flagstaff, AZ, U.S.A.) with no bare
the stent graft to the vessels. Finally, the introducerportion at the proximal end but with an outer ex-
delivery systems were removed, and the arteriotomiespanded polytetrafluoroethylene (ePTFE) covering. In
were closed after a satisfactory completion angiogramone case of an aortic lesion with an occluded right
was obtained (Fig. 1b).common iliac artery, a uni-iliac stent graft (thin wall
Anticoagulation by subcutaneous nadroparin (dosepolyester graft supported externally by self-expanding
correlated to body weight, given twice daily) wasNitinol stent) was implanted (AneuRx Stent Graft,
maintained for 3 days, followed by aspirin 100 mg/d.Medtronic AneuRx, Inc., Minneapolis, MA, U.S.A.).
Follow-up
Stent-grafting procedure
Follow-up examinations, which included duplex scan
Prior informed consent was obtained from all patients, (Fig. 3) and spiral CT angiography, were performed
and a team of vascular surgeons and interventional at 3 and 6 months after the intervention.
radiologists performed the endovascular procedures
under general anaesthesia, with endotracheal in-
tubation and mechanical ventilation. All procedures
were conducted in a surgical suite, with the patients Results
in the supine position.
Through a transverse arteriotomy of the common Stent-graft deployment was technically successful in
all cases, with a median blood loss of 250 ml. Thefemoral artery access to the aorta or iliac arteries
was achieved. An intravenous bolus of 5000–7500 IU median fluoroscopy time used for imaging was 14 min,
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Fig. 4. CT scan before and 6 months after tube stent-graft placement for PAA in aortal localisation (case 3).
whilst the duration of the operation ranged from way, reported rates of perioperative morbidity caused
by local damage (ureteric injury, small bowel fistula,30–100 min. Endoleakage was not present on intra-
venous bleeding) or systemic complications are foundoperative digital subtraction angiography (DSA).
in 55–78% of cases, which is rather unsatisfying.6,8There were no procedure-related deaths.
The minimally invasive approach of endovascularThe patients stayed for 18 h (median) in ICU, and
exclusion of the PAA in the aorta or iliac vesselsthey were discharged well on the third or fourth
offers theoretical advantages for the patients. With thepostoperative day. No acute or intermediate graft
endovascular approach, access to the arteries is gainedthromboses occurred.
at a remote location, and there is neither need toFollow-up examinations demonstrated graft patency
dissect or clamp the upper abdominal aorta and itsfor 1–6 months, with no CT evidence of aneurysmal
visceral branches nor to dissect scarred areas in theenlargement or endoleakage (Fig. 4).
deep pelvis.
After the first reports by Parodi and Lindblad and
co-workers on stent graft implantation in case of PAA
Discussion in the aorta13,14 a small but increasing number of reports
are appearing in the literature (Table 3). All of these
PAA is an infrequent and underestimated complication authors demonstrated the feasibility of endovascular
after bypass grafting for either aneurysmal or aorto- stent graft repair in aortic and iliac PAAs. Either
iliac occlusive disease of the abdominal aorta. In- customised stent grafts or commercially manufactured
adequate surveillance after bypass grafting and the supported prostheses were implanted. The endo-
long interval between surgery and the clinical ap- vascular grafts were successfully inserted in all
pearance of the PAA makes diagnosis difficult. More- patients. No procedure-related deaths were re-
over, patients may be treated for this complication at ported.13–25
a hospital different from the one in which the prosthetic Most of the reports emphasised the advantages of
graft was implanted. Thus the occurrence of PAA may the minimally invasive approach: the invasiveness is
be higher than reported.1,2,8–10 limited to uni- or bilateral groin incisions, the minimal
Elective surgical management of PAA has been the blood loss requires no transfusions, the ICU stay is
treatment of choice because these lesions progressively reduced, and hospital stay is shortened.15,17–19,21,25,26 Cur-
increase in size and may rupture with time.2,11,12 Never- rent experience demonstrates a low rate of morbidity/
theless, operative management of PAA can be chal- mortality. Reliable medium-term results can be
lenging. The need for direct aortic or iliac control achieved. Nevertheless, long-term follow-up of these
and reconstruction in areas scarred from previous procedures is warranted to assess the durability of
operative dissection, which frequently extends deep the repair and the absence of complications.16,17,19,25 If
into the pelvis, increases the technical difficulty. Ac- intermediate and long-lasting follow-up demonstrate
cording to the literature, the operative and peri- durable results, stent graft repair will become the
operative mortality ranges from 0–17% in elective cases treatment of choice for PAAs where the vessel mor-
phology presents suitable anchoring sites.and from 66–100% in ruptured cases.3,5–8 In the same
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Table 3. Reports in literature of PAA in aortal and iliac localisation.
Authors Year Ref. Number Number Number Number Mean diameter Mean time
of of PAAs of PAAs of PAAs of PAA interval
patients (totally) (aortal localised) (iliac localised) (mm) (y)
Parodi 1995 13 1 1 1 – n.m.1 n.m.
Lindblad et al. 1996 14 1 1 1 – 8
White et al. 1997 15 1 1 1 – 50 17
Yuan et al. 1997 17 10 12 2 10 49 9 (1–15)
Criado et al. 1997 16 2 2 – 2 60 n.m.
Coppi et al. 1998 20 3 3 3 – n.m. n.m.
Vraux et al. 1999 26 1 1 – 1 40 10
Donayre et al. 2000 18 8 8 8 – n.m. n.m.
Brountzos et al. 2000 21 1 1 – 1 30 1
Brittenden et al. 2000 22 2 3 2 1 n.m. 6 (0.5–12)
Cormier et al. 2000 23 3 2 – 2 n.m. n.m.
Tiesenhausen et al. 2001 24 3 3 3 0 60 11.3 (8–15)
Liewald et al. 2001 19 4 6 4 2 68 12.7 (1–23)
Curti et al. 2001 25 11 11 11 52 2–15
Present study 2001 5 6 3 3 43 11.5 (4–14)
Totall 56 61 28 33
1 n.m.: not mentioned.
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